The ability to perform daily living activities among the elderly is important, as physical disability may lead to dependency and various public health implications. This study aimed to determine the prevalence of instrumental activities of daily living (IADL) disability and its association with socio-demographic characteristics, dietary intake, social participation, perceived-health-status and risk of falls. Methods: This cross-sectional study was conducted among communitybased elderly in the Gombak District of Selangor. 258 respondents aged 60-88 years old (mean age 66±6.5 years) were recruited through multi-stage proportional sampling. Most of the respondents (88.4%) aged 60-74 years and 11.6% were ≥75 years. IADL disability was determined using an eight-item IADL scale. The presence of IADL disability was defined as needing help in at least one or more of eight-IADL activities. Dietary intake and fall risk were assessed using diet history questionnaire (DHQ) and 21-item fall risk index (FRI-21), respectively. Results: The prevalence of IADL disability among the respondents was 58.1%. A binary logistic regression analyses showed that the following factors predicted IADL disability: advanced age (≥75 years, OR=6.4; 95% CI: 1.3, 30.8), being unmarried (OR=2.5; 95% CI: 1.1, 5.9), unemployed/retired (OR=2.3; 95% CI: 1.2, 4.3), and at risk of falls (OR=2.5; 95% CI: 1.3, 6.1). Conclusion: Predictors such as marriage and employment highlight the importance of social support among elderly. In practical terms, this means that it is incumbent upon caregivers, family members, and the community to provide both physical and emotional support if the functional status of the elderly is to be improved.
INTRODUCTION
An increase in life expectancy, coupled with a widespread decline in fertility and mortality, has led to a recent rise in the population of the elderly on a global scale. For many developing countries, including Malaysia, this demographic transition is becoming more apparent, although its pattern varies considerably between countries (Bloom, Canning & Finlay, 2010) .
Physical disability is common among the elderly. Developed countries have reported its prevalence ranging 12.0-15.0% (Ramsay et al., 2008; den Ouden et al., 2013) . In contrast, the prevalence rate in developing countries appears to be slightly higher, at 29.0-48.0% (Chalise, Saito & Kai, 2008; Malhotra, Chan & Ostbye, 2010) . Malaysia appears to have much higher prevalence of physical disability compared with more developed countries but is still within the range of that of developing countries (Hairi et al., 2010) . The elderly are at the greatest risk of becoming dependent, as they suffer difficulties and need assistance to carry out both basic activities of daily living (BADL) and instrumental activities of daily living (IADL). The IADL are key life tasks that seniors must manage to be safe & independent. They include cleaning and maintaining the house, managing money, moving within the community and preparing meals. IADL disability is defined as experiencing difficulty in carrying out activities that are essential to independent living.
Dependence is the main factor impacting the health and quality of life for the elderly, caregivers, and relatives (Millán-Calenti et al., 2010) . The implications of dependency may also lead to an increase in the use of health care services, admission to nursing homes, and hospitalisation (Zisberg et al., 2015) . As the number of dependent elderly is predicted to increase, this will impose an enormous and growing economic cost on society.
Much research has been conducted around the world on physical disability among the elderly, but the data from the developed countries may not be applicable to the Malaysian context. Recent studies on the specific IADL disabilities of the Malaysian elderly are limited, with the exception of the work of Momtaz, Hamid & Ibrahim (2012) and Suzana et al. (2013) . The primary objective of this study was, therefore, to determine the prevalence of disability in IADLs among the elderly in a semi-urban setting, in Peninsular Malaysia. This study also aimed to determine the specific factors associated with IADL disability within the study population.
MATERIALS AND METHODS

Study design and sampling method
This cross-sectional study was conducted in Mukim Batu, which is one of the sub-districts of Gombak District, in the state of Selangor, in Peninsular Malaysia. Mukim Batu is a semi-urban area situated approximately in the middle of Gombak. A multi-stage proportional sampling method was used for the selection of the study location. The Gombak district was selected as the proportion of the elderly was one of the highest among the other eight districts of Selangor. The Gombak District consists of four sub-districts. The subdistrict of Mukim Batu was selected as it had the highest proportion of elderly compared to the others. All 16 villages in Mukim Batu were selected. The number of respondents recruited from each village was based on the proportion of elderly from each village. Prospective respondents then were identified in each village, from a comprehensive community list of names, of both genders, that was provided by Head of Mukim Batu. They were randomly selected using a 'Research Randomiser' web-based application, sorted according to each village. The community in Mukim Batu was informed about the data collection process through their respective heads of villages. House-to-house visits were made and only the elderly, who had been identified in specific household, were invited to participate in this study.
Participants
A total of 258 elderly individuals were recruited from June to December 2013 based on the inclusion and exclusion criteria of this study: a person was included if they had resided in the study location for >12 months, were Malaysian, aged ≥60 years, and able to communicate effectively. Subjects were excluded if they were reported by their family members that they had mental illnesses such as dementia/Alzheimer, terminally ill (end stage cancer/ rehabilitation), bedridden, or suffered hearing difficulties or deafness. In the cases where the subject was unable to respond to the interviewer due to language barrier, the primary caregiver was asked to be a proxy respondent.
Data collection
Measurement of IADL disability
The IADL questionnaire was used to assess the ability of the respondents to perform eight daily activities, as defined by Lawton & Brody (1969) . These were: ability to use telephone; shopping; prepare meals; perform housekeeping chores; do the laundry; use of public transport; taking medication; and handling finances. Respondents were interviewed to obtain information about their ability to perform these eight daily activities. On the basis of their responses, the respondents were then classified into IADL disability Present or IADL disability Absent. For this study, the presence of IADL disability was defined as the need for help with at least one or more of the eight-item IADL activities (Millán-Calenti et al., 2012) . The reliability of IADL used in this study revealed a Cronbach's alpha value of 0.58.
Socio-demographic characteristics
A set of questionnaires was used to obtain general socio-demographic information about the respondents, which included gender, age, ethnicity, educational level, marital status, living arrangements, working status, and main economic resource. This information was obtained via face-to-face interviews.
Dietary intake
The amount of food items consumed by the respondents in the past week was recorded by a validated diet history questionnaire (DHQ), via interview, to establish their 'usual' weekly food consumption patterns. The DHQ has the advantage of requiring limited effort by the respondents and should provide detailed information about the food consumed and meal patterns over a longer period, provided that the data are collected by a trained interviewer (Shahar, Earland & Abdulrahman, 2000) . The intake of nutrients (energy and protein) was compared with the Recommended Nutrient Intake (RNI) (NCCFN, 2017) .
Social participation
Two self-reported items on social relation and participation were used to assess the social participation of the respondents:
• Social relations: visited their friends and/or relatives at least once a week with the possible responses of yes or no (Noguiera et al., 2010) . • Social participation: taking part in and/or attending social functions at least once a week with the possible responses of yes or no (Noguiera et al., 2010) .
Perceived health status
Two self-rated items were used to assess the perceived health status of the respondents, including:
• Self-rated health: with the possible responses being: poor, neutral, good, and excellent (Nascimento et al., 2012). • Self-rated health relative to peers:
perceived health relative to peers, with the possible responses being poor, neutral, good, and excellent (Nascimento et al., 2012) . 
Risk of falls
This study used the validated 21-item Fall Risk Index (FRI-21) questionnaire to assess the risk of falls. This index encompassed physical, cognitive, emotional and social aspects of functioning, as well as environmental factors (Toba et al., 2005) . Each item was scored 1, when risk was present and 0 when risk was absent. The sum of all items ranged from 0-21, with higher scores indicating higher risk of falls. A cut-off of 9-10 points is useful for early detection of fall risk (Ishimoto et al., 2012) . The reliability of FRI-21 in this study indicated Cronbach's alpha value of 0.67.
Data analysis
The Nutritionist Pro™ Diet Analysis (Axxya Systems, Woodinville, WA, USA) software with the Nutrient Composition of Malaysian Food Database (Tee et al., 1997) was used to analyse the dietary intake of the respondents obtained from the DHQ. In addition to DHQ, data from the questionnaire were analysed using IBM's Statistical Package for the Social Sciences (SPSS) version 25.0. The independent t-test was used to test the differences of the mean of variables between gender and age group. The chi-square test was used to determine the significance of association (p<0.05) between IADL disability with demographic data, dietary intake, perceived health status and risk of falls. However, if ≥1 cells had expected frequency of ≤5, then the Fisher's exact test was used instead. Factors which were statistically associated (p<0.05) were analysed using a multivariate binary logistic regression using an enter method to identify the best correlates of IADL disability.
Ethical approval
This study was approved by the University Research Ethics Committee of the Universiti Putra Malaysia (JKEUPM). Written informed consent was obtained from all participants or their family members prior to data collection.
RESULTS
Out of the 277 eligible participants, 258 agreed to participate in this study, giving a response rate of 93.1%. The socio-demographic characteristics of the study population are shown in Table 1 . The sample had a similar distribution of males (48.0%) and females (52.0%). The mean age of the respondents was 66±6.5 years, ranging from 60-88 years. Most of the respondents (88.4%) were from the 'younger elderly' group between 60-74 years old and only 11.6% were from the 'older elderly' group (≥ 75 years old). The respondents comprised representatives of three main ethnic groups in Malaysia: Malays (65.9%), Chinese (19.8%) and Indians (14.3%). Most of the respondents lived with others (96.5%) and only a few 3.5% lived alone. The majority of the females (62.2%) had received only a primary level education or none as against 47.9% of the men. Fewer women were in employment compared to men (21.0% versus 43.2%) and more were dependent on their children and others for financial resources compared to men (76.3% versus 36.6%). Women were also less likely than men to be married (68.9% versus 87.8%). The mean energy intake of the respondents which were 1966±543 kcal/day and 1642±505 kcal/day for males and females, respectively did not achieve the Malaysian RNI. The mean intake for protein, being 57.99±16.73 g/ day and 50.00±16.41 g/day for males and females, respectively was also lower than Malaysian RNI. Overall, more than half of the respondents consumed energy (63.2%) and protein (53.1%) below the RNI level. In regard to social participation, it was found that males were more likely to pay visits and participate in any activities compared to th female participants. Overall, most of the respondents perceived their own health status (87.6%) and their health in relation to their peers (93.8%) as being "excellent/ good". The respondents reported a mean FRI-21 score of 6.76±3.12, with females having a significantly higher risk of falls (7.47±3.10) compared with males (5.98±2.98). Overall, 23.3% were identified having at risk of falls, with 31.1% of them being females, compared with 14.6% males.
The mean±SD for the IADL ability of the respondents was 6.76±1.37 (Table 2 ). It appears, from their lower IADL scores, that females had poorer functional status compared to males although there was no significant difference between the genders. In contrast, the results showed that there was a significant difference in the mean of IADL score between age groups in both genders (p <0.001); respondents from the younger elderly group had higher IADL scores compared to those from the older group. More than half (58.1%) of the respondents were unable to execute at least one IADL and this was almost doubled for the older elderly (male=89.5%; female=100.0%) compared to the younger elderly (male=47.1%; female=58.9%).
Bivariate analysis showed a significant association between several factors and IADL disability. These factors were: age group, ethnicity, educational level, marital status, employment 
DISCUSSION
This study contributes to the literature on the prevalence of self-reported physical disability using IADL, which is one of important predictors for a good quality of life (Onunkwor et al., 2016) . Malaysia is experiencing a dramatic increase in elderly population (Bloom et al., 2010) and studies have highlighted that social support (Feng et al., 2013) , sufficient dietary intake, absence of depression and cognitive impairment (Vanoh et al., 2017) are among the contributory factors for a healthy physical functioning of elderly (Sathasivam et al., 2015) .
Although numerous studies on physical disability have been undertaken worldwide, variations in physical disability assessment (e.g. different instrument and scoring methods) across these studies make any direct comparisons difficult. With this limitation, it is reasonable that this study should only be matched with local studies such as those of Nur' Asyura et al. (2010), Momtaz et al. (2012) , and Suzana et al. (2013) . This is in addition to only a few foreign studies such as Chalise et al. (2008) , Coustasse et al. (2008) , Ramsay et al. (2008), and Millán-Calenti et al. (2010) all of which also defined disability as the inability to perform at least one of the IADL items.
In this study, the prevalence of IADL disability among the respondents was 58.1%. This finding is comparable with the previous local study of Nur'Asyura et al. (2010) among community-dwelling elderly in the rural areas of Selangor and the state of Negeri Sembilan (located south of Selangor), where the prevalence of IADL disability among the respondents was about fifty percent (49.8%). More recently, Suzana and colleagues (2012) reported that almost half of their freeliving respondents (43.0%) from a Federal Land Development Authority (FELDA) agricultural settlement were found to be physically dependent. In stark contrast to these figures, an earlier local study reported that the prevalence of IADL disability among the free-living elderly was only 13.0% (Shahar et al., 2007) . It was noted, then, that there are different ranges of prevalence for IADL disability among the Malaysian elderly. These findings should be interpreted cautiously since there is the possibility of a different number of IADL items used, sample sizes, and settings of the sample studied.
The prevalence of IADL disability in the results of the present study appears to be higher than that in most other countries. Using the same IADL instrument and scoring method, Coustasse et al. (2008) reported that 12.8% of the elderly in the United States were disabled in terms of IADL, while a study in Britain reported a 15.0% rate of IADLs (Ramsay et al., 2008) . Interestingly, some Asian countries also reported a similar lower prevalence of IADL disability, in contrast to this study, including Nepal (29.2%) and Sri Lanka (32.3%) (Chalise et al., 2008; Malhotra et al., 2010) . However, there are several studies which also offer quite similar findings to our study. For instance, studies in Spain and Taiwan reported 53.5% and 48.1% respectively (Hsu & Jhan, 2008; Millán-Calenti et al., 2010) . The wide disparity between the ranges of prevalence between the countries might be explained by the fact that IADL is influenced by societal, environmental, and cultural factors, such as readiness to adapt and accepting the ''sick role'' or learned dependency. The high prevalence of IADL disability in this study could be attributed to two IADL items: the ability to use public transport and shopping for groceries, both of which require the elderly to leave their housing areas. This could be due to other external factors such as the accessibility to own transportation, safety issues and the lack of provision of support from their close family members or neighbours. In Malaysia, the prevalence of a deeply rooted traditional family culture makes it incumbent on younger family members to take care of the elderly. Unsurprisingly then, most of the respondents (96.5%) in this study do not live alone but with others (Hairi et al., 2010) . It may be concluded that Malaysian elderly tend, as a rule, to be dependent on others or at least are ready to seek assistance. It is also possible that though they claimed to be unable to perform such daily tasks, they were, in fact, not usually allowed to do so by those around them.
The different prevalence rates of IADL disability in these studies is most likely due to the different physical disability scales, items, and scoring methods, that were used. However, the general findings regarding predictors of disability were quite similar. Many studies have shown the significant predictors of IADL disability are old age, being unmarried, unemployment, and at risk of falls (Coustasse et al., 2008; Hsu & Jhan, 2008; Hairi et al., 2010; Lund, Nilsson & Avlund, 2010; d'Orsi, Xavier & Ramos, 2011; Ishimoto et al., 2012; Nascimento et al., 2012) . The present study confirms the majority of the predictors that were reported and extends their findings.
In this study, age was found to be a significant risk factor for IADL disability; with increasing age, the odds of reporting disability also increased. Typically, older people are more fragile, are highly susceptible to chronic diseases, and usually after their 70's show a greater loss of muscle mass which would result in difficulties in performing routine activities (Danielewicz, Barbosa & Del Duca, 2014) . The importance of marriage as a factor influencing daily activities was also observed among respondents in this study. It is reasonable to assume that marriage might influence one's overall health status through the social support provided by the spouse, and thereby have a preventative effect on functional disability among elderly people (Pandey, 2011; Chao et al., 2013) . Marriage is one of the central sources of social support, and greater social interaction may encourage the elderly to remain physically active, and thus decrease their risk of developing disabilities (Hays et al., 2001) .
In this study, being unemployed when elderly was a significant predictor of disability in terms of IADLs. Being unemployed is often associated with low income and poverty, which might lead to a lower standard of living, an unhealthy lifestyle and diet, less frequent use of healthcare services, which may therefore promote a higher risk of diseases (Hairi et al., 2010) . The working environment provides a form of social support and interaction with colleagues, which in turn keep the working elderly active and help maintain their functional status (d'Orsi et al., 2011) . Thus, it was unsurprising that a study among the Indian elderly found that the likelihood of disability among economically disadvantaged elderly people was higher than those having average to above average incomes (Pandey, 2011) . In this study, being at risk of falls was shown to strongly increase the risk of IADL disability among the respondents. As would be expected, post-fall injury or fracture might result in a loss of confidence and reduce activity levels, leading to functional decline. At present, there is still a lack of knowledge about the possible association between fall risk and IADL disability and this is an area for further research.
This study had some limitations. Firstly, the study design was crosssectional, consequently only showing descriptive relationships, and no conclusions on causality could be drawn. Then, the methodology that used was limited to self-reported questionnaires, which might lead to under-or overreporting. Misclassification bias can be expected making it more difficult to detect if real associations are present. A performance-based physical disability assessment is recommended for future studies to determine the magnitude of the physical disability. Therefore, cause and effect relationships as well as the magnitude of the contributions of some associations that have been reported need to be further investigated with larger sample sizes using longitudinal, randomised, controlled study design, in various populations across the region.
CONCLUSION
This study reported a substantial prevalence of IADL disability among the elderly respondents, consistent with the predictors of IADL disability found in some previous studies. It can be strongly concluded, that predictors such as marriage and employment highlight the importance of social support for the elderly, in the Malaysian context. From a wider perspective, the importance of caregivers, family members, and community for providing their support physically and emotionally is necessary if the functional status of the elderly is to be improved.
